Muscle injuries are one of the most common traumas occurring in sports, often accompanied with haemorrhage. The standard of care for patients with acute intramuscular haemorrhages associated with skeletal muscle injuries is conservative therapy. In this context, we have evaluated the effectiveness of dobesilate in a patient with acute rectus femoris haemorrhage. We show for the first time that two weeks of dobesilate treatment cleared intramuscular haemorrhage and improved function in the affected thigh.
Introduction
Musculoskeletal injuries are frequent in athletes, and strains are the most common lesions, especially in sports involving running. These conditions can produce tension overload in a passive muscle or eccentric overload in an actively contracting muscle [1] . Musculoskeletal injuries vary from mild or first degree to muscle tear or third degree. In many athletes, severe muscle strains can lead to haematoma formation that cannot be prevented. Early return to activity is needed to optimize the regeneration of healing skeletal muscle and recover the flexibility of strength of the injured skeletal muscle to pre-injury levels. Here we report the resolution of haematoma and longitudinal tear of the rectus femoris following quadriceps strain, in an athlete treated with dobesilate during two weeks.
Case Presentation
A 28-year old male Caucasian athlete presented in our clinic the day after suffering quadriceps strain in his left thigh, referring painful motion loss. On physical examination, an oedema was found on the anterior surface of his affected thigh. The pain was continuous and aggravated on palpation of the quadriceps muscle and any knee movement. There was no gap in quadriceps continuity. The patient was not able to perform an isometric quadriceps contraction with his knee in full extension, being the active knee's range of movement of 40°. The pulse of his periphery arteries (assessed with Doppler ultrasound) was normal and his coagulation profile did not show any bleeding diathesis. Furthermore, compartment syndrome formation was not detected. Patient did not report any use of anabolic steroids. After clinical examination, a magnetic resonance imaging (MRI) study was performed to estimate the size of the muscular lesion and to evaluate the surrounding tissues. MRI pictures showed a longitudinal region of increased signals tracking along the rectus femoris muscle consistent with an intramuscular haematoma along a longitudinal tear in the rectus femoris muscle (Figure 1 
Results and Discussion
After one day of treatment, the patient started to walk using crutches, although he could do without them after seven days. At the end of treatment, the active range of movement was 120° and the passive one 130°. MRI examination was normal without any signs of haematoma ( Figure 1 ) and he has regained a full pain-free range of movement. Patient returned to his old sport activities after two weeks of the end of treatment, which means one month after injury. No Quadriceps muscle strains frequently occur in athletes. The rectus femoris is the most susceptible to injury because of its higher content of type II myofibers, superficial location and biarticular course [1] . Haematoma formation in the quadriceps muscle rarely leads to the development of compartment syndrome [2] , which is the only indication of fasciotomy and haematoma evacuation [3] . Any surgical intervention in the acute phase of musculoskeletal haematomas is contraindicated [4] , thus, conservative therapy is the standard treatment of acute musculoskeletal haemorrhages.
Conventional therapy of haematoma in quadriceps strains is conservative, consisting of rest and immobilization but there are few reports in literature about haematoma evolution under these conditions. For instance, a case of quadriceps rupture with intramuscular haematoma in a child has been reported after multiple injections of clindamycin in the quadriceps muscle. The patient was placed in a long leg half-casting for three weeks. After this period, casting was taken off and the patient was symptoms free with full range of knee motion [5] . However, no images were reported in this case report regarding muscular haematoma resolution. Moreover, a case of bilateral quadriceps haematoma in a female athlete was treated with bandaging, ice application, rest, elevation and administration of muscle relaxant drugs. Six weeks later, patient had pain-free function and clearance of intramuscular haematoma [6] . Finally, a rugby player with vastus intermedius tendon rupture and intramuscular haematoma confirmed by MRI scans who was treated with conservative therapy required five months to train with the team again [7] . The evidence provided by these case reports is supported by other publications reporting that, in intramuscular haematoma, return to sport activity is generally not possible before a period of 10-20 weeks [8] . Thus, even in the cases with muscular haematoma resolution after conservative therapy, the time required for this favorable outcome was considerably longer than that reported with dobesilate treatment in the present case.
Because our laboratory studies showed that dobesilate (a drug with a long history of clinical safety) cleared haemorrhages in animal models [9] , and also in ophthalmic patients [10] [11] [12] , we were interested in testing dobesilate efficacy in musculoskeletal injuries. Although supporting evidence on the mechanism of curative effect of dobesilate in haemorrhages is lacking, the data shown in this report could serve as a promising new clinical application in musculoskeletal haemorrhages.
